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(57) ABSTRACT 

Systems and methods for reducing the potential for riser 
backfilling during investment casting are provided. In this 
regard, a representative method for performing investment 
casting includes: providing a mold having an opening com 
municating with an interior, the interior having a part cavity 
and a riser, providing an insert; and using the insert to form a 
physical barrier to reduce a potential for molten metal to 
backfill into the riser while the molten metal is introduced into 
the interior of the mold via the opening. 

13 Claims, 3 Drawing Sheets 
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SYSTEMIS AND METHODS FOR REDUCING 
THE POTENTIAL FORRISER BACKFILLING 

DURING INVESTMENT CASTING 

BACKGROUND 

1. Technical Field 
The disclosure generally relates to investment casting. 
2. Description of the Related Art 
Investment casting is used for producing metal compo 

nents. Oftentimes, the metal components are gas turbine com 
ponents, such as single crystal turbine components. During an 
investment casting process, molten metal is poured into a 
ceramic mold that is shaped to form the component. Ceramic 
cores of the mold also can be used to produce internal cavities 
of the components. 

SUMMARY 

Systems and methods for reducing the potential for riser 
backfilling during investment casting are provided. In this 
regard, an exemplary embodiment of a system for reducing 
the potential for riser backfilling during investment casting 
comprises: a main body mold having an opening communi 
cating with an interior, the interior having a part cavity and a 
riser, the opening being operative to permit filling of the part 
cavity with molten metal, the riser interconnecting the part 
cavity with the interior of the main body mold in a vicinity of 
the opening; and an insert sized and shaped to be inserted at 
least partially into the opening of the main body mold Such 
that the insertforms a barrier operative to reduce the potential 
for riser backfilling with molten metal introduced into the 
main body mold via the opening during investment casting. 
An exemplary embodiment of a method for performing 

investment casting comprises: providing a mold having an 
interior, the interior having apart cavity and ariser; separating 
a portion from the mold; and using the portion as an insert 
Such that the insert forms a physical barrier to reduce a poten 
tial for molten metal to backfill into the riser while the molten 
metal is introduced into the interior of the mold via the open 
ing. 
An exemplary embodiment of a method for performing 

investment casting comprises: providing a mold having an 
opening communicating with an interior, the interior having a 
part cavity and a riser, providing an insert; and using the insert 
to form a physical barrier to reduce a potential for molten 
metal to backfill into the riser while the molten metal is 
introduced into the interior of the mold via the opening. 

Other systems, methods, features and/or advantages of this 
disclosure will be or may become apparent to one with skill in 
the art upon examination of the following drawings and 
detailed description. It is intended that all such additional 
systems, methods, features and/or advantages be included 
within this description and be within the scope of the present 
disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Many aspects of the disclosure can be better understood 
with reference to the following drawings. The components in 
the drawings are not necessarily to scale. Moreover, in the 
drawings, like reference numerals designate corresponding 
parts throughout the several views. 

FIG. 1 is a schematic, cross-sectional view depicting an 
embodiment of mold. 

FIG. 2 is a perspective view of the embodiment of the mold 
of FIG. 1. 
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FIG.3 is a perspective view of the mold of FIG. 2, showing 

an insert of the mold removed from the main mold body. 
FIG. 4 depicts the embodiment of FIG. 3, with the insert 

partially inverted. 
FIG. 5 the embodiment of FIG. 4, with the insert inverted 

and partially inserted within the opening of the main mold 
body. 

FIG. 6 is a schematic, cross-sectional view of the embodi 
ment of FIG. 5. 

DETAILED DESCRIPTION 

Systems and methods for reducing the potential for riser 
backfilling during investment casting are provided, several 
exemplary embodiments of which will be described in detail. 
In this regard. Some embodiments involve the use of a 
pourcone that is integrally formed with an investment casting 
mold. After separation from the mold, the pourcone is 
inverted and at least partially inserted within an upper open 
ing of the mold. This orientation enables the pourcone to 
obstruct risers that are located in a vicinity of a pourcup of the 
mold. The risers are ports located at the ends of passages that 
communicate between the pourcup and part cavities of the 
mold. By obstructing the risers, the potential for molten metal 
backfilling through the risers during filling of the mold via the 
pourcup is reduced. Notably, such backfilling can potentially 
contaminate the components that are to be formed by the 
mold by introducing impurities and/or otherwise hindering 
the formation of single crystal metal components within the 
part cavities. 

FIG. 1 is a schematic diagram depicting an exemplary 
embodiment of a mold. As shown in FIG. 1, mold 100 incor 
porates part cavities (e.g., part cavity 102), each of which is 
configured to form a desired component. In the embodiment 
of FIG. 1, the part cavities are configured to produce gas 
turbine engine components, which in this case are turbine 
blades. 

In order to provide molten metal to the part cavities, a 
pourcup 104 is provided. Feeders (e.g., feeder 106) extend 
from the pourcup to route molten metal to the bottom portion 
of each of the part cavities so that the part cavities can be 
bottomfed, which tends to facilitate laminar filling and wash 
ing of impurities out through the upper portions of the part 
cavities. Risers (e.g., riser 108) interconnect the upper por 
tions of the part cavities to the interior of the mold at locations 
above the pourcup. 

Note that in FIG. 1, the pourcup is capped and, therefore, 
no opening is present for receiving molten metal. Specifically, 
the pourcup is capped by an insert 110 that is integrally 
formed with the mold. In this regard, the mold is typically 
created by a ceramic shelling process that involves Submerg 
ing a wax pre-form (not shown) into a ceramic slurry. 
Removal of the pre-form from the ceramic slurry results in a 
ceramic-coated wax pre-form, with the mold resulting from a 
de-waxing procedure. In this regard, FIG. 2 is a perspective 
view of mold 100 of FIG. 1 following such a de-waxing 
process. 

In FIG. 2, opposing pairs of arrows depicted wiping loca 
tions at which mold 100 is cut. In this embodiment, a rotating 
brush is used at location A to create an opening 112 in insert 
110. At location B, the rotating brush is used to detach insert 
110 from the main mold body 114. As shown in FIG. 3, 
removal of insert 110 from the main mold body reveals an 
opening 116, which provides access to pourcup 104. 

FIG. 4 shows insert 110 partially inverted and positioned 
adjacent to opening 116 of main mold body 114. As shown in 
FIG.4, insert 110 incorporates a frusto-conical intermediate 
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portion 118, with an opening 120 located at end 122 and a 
narrower opening 124 located at end 126. An annular flange 
128 is located about end 122 and an annular flange 130 is 
located about end 126, with flange 128 extending farther 
radially from longitudinal axis 132 than flange 130. 
As shown in FIG. 5 and the corresponding cross-sectional 

view of FIG. 6, when inserted into opening 116, contact 
between flange 130 of the insert and surface 140 of the main 
body portion prevents further movement of the insert into the 
opening. Since, opening 124 is Smaller than upper opening 
142 of the pourcup, a lip 144 is created. Lip 144 tends to direct 
molten metal that is poured into opening 120 of the insert into 
the pourcup. Additionally, the insert lines the passage 
between opening 116 of the main body portion and opening 
142 of the pourcup, thereby forming a barrier between the 
molten metal (represented by arrow C) and the risers (e.g., 
riser 108). 

It should be emphasized that the above-described embodi 
ments are merely possible examples of implementations set 
forth for a clear understanding of the principles of this dis 
closure. Many variations and modifications may be made to 
the above-described embodiments without departing sub 
stantially from the spirit and principles of the disclosure. All 
Such modifications and variations are intended to be included 
herein within the scope of this disclosure and protected by the 
accompanying claims. 
The invention claimed is: 
1. A method for performing investment casting compris 

1ng: 
providing a mold having an interior, the interior having a 

part cavity and a riser communicating therewith: 
separating a portion from the mold; and 
using the portion as an insert Such that the insert forms a 

physical barrier to reduce a potential for molten metal to 
backfill from the part cavity into the riser while the 
molten metal is introduced into the interior of the mold 
via the opening. 

2. The method of claim 1, wherein separating the portion 
from the mold comprises using a brush wheel. 

3. The method of claim 1, wherein, in separating the por 
tion from the mold, an opening communicating with the 
interior of the mold is revealed. 

4. The method of claim 3, wherein, in using the portion as 
an insert, the portion is inverted and at least partially inserted 
into the opening of the mold. 

5. The method of claim 3, wherein the insert has a frusto 
conical intermediate portion with a first opening and a nar 
rower second opening, the second opening being Smaller than 
the opening of the main body mold. 

6. The method of claim 1, further comprising forming a 
component using the molten metal. 

7. The method of claim 6, wherein the component is a gas 
turbine engine component. 

8. The method of claim 6, wherein the component is a 
single crystal metal component. 

9. A system for reducing the potential for riser backfilling 
during investment casting comprising: 

a main body mold having an opening communicating with 
an interior, the interior having a part cavity and a riser, 
the opening being operative to permit filling of the part 
cavity with molten metal, the riser interconnecting the 
part cavity with the interior of the main body mold in a 
vicinity of the opening; and 

an insert sized and shaped to be inserted at least partially 
into the opening of the main body mold Such that the 
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4 
insert forms a barrier operative to reduce the potential 
for riser backfilling with molten metal introduced into 
the main body mold via the opening during investment 
casting wherein the insert has a frusto-conical interme 
diate portion with a first opening and a narrower second 
opening, the second opening being Smaller than the 
opening of the main body mold; and 

the main body mold has a pourcup located within the 
interior thereof, the pourcup having an upper opening; 
and 

the second opening of the insert is Smaller than the upper 
opening of the pourcup Such that the insert forms a lip, 
the lip protruding radially inwardly toward a centerline 
of the pourcup. 

10. A system for reducing the potential for riser backfilling 
during investment casting comprising: 

a main body mold having an opening communicating with 
an interior, the interior having a part cavity and a riser, 
the opening being operative to permit filling of the part 
cavity with molten metal, the riser interconnecting the 
part cavity with the interior of the main body mold in a 
vicinity of the opening; and 

an insert sized and shaped to be inserted at least partially 
into the opening of the main body mold Such that the 
insert forms a barrier operative to reduce the potential 
for riser backfilling with molten metal introduced into 
the main body mold via the opening during investment 
casting wherein the insert has a frusto-conical interme 
diate portion with a first opening and a narrower second 
opening, the second opening being Smaller than the 
opening of the main body mold and wherein the insert 
has a first annular flange, a second annular flange, and an 
intermediate portion located between the first flange and 
the second flange. 

11. The system of claim 10, wherein the first flange is larger 
than the opening of the main body mold such that insertion of 
the first flange within the opening is prevented. 

12. A method for performing investment casting compris 
ing: 

providing a mold having an interior, the interior having a 
part cavity and a riser, 

separating a portion from the mold; and 
using the portion as an insert Such that the insert forms a 

physical barrier to reduce a potential for molten metal to 
backfill into the riser while the molten metal is intro 
duced into the interior of the mold via the opening 
wherein the insert is integrally formed with the mold as 
a unitary structure and Subsequently separated to reveal 
the opening. 

13. A method for performing investment casting compris 
ing: 

providing a mold having an interior, the interior having a 
part cavity and a riser, 

separating a portion from the mold; and 
using the portion as an insert Such that the insert forms a 

physical barrier to reduce a potential for molten metal to 
backfill into the riser while the molten metal is intro 
duced into the interior of the mold via the opening 
wherein the insert has a first annular flange, a second 
annular flange, and an intermediate portion located 
between the first flange and the second flange; and 

at least one of the first flange and the second flange is used 
to position the insert relative to the opening of the mold. 
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